The second derivatives on the diagonal are
On the off-diagonal they are
where δ 0j = 1 if j = 0, and is 0 otherwise, and
Analysis of epilepsy data Thall and Vail (1990) provide data, in their Table 2 , from 59 epileptics in a clinical trial that compared an active treatment to a placebo. Counts of the number of epileptic seizures during 4 consecutive two-week periods are provided along with an active treatment indicator, baseline data on the number of seizures in the previous 8 weeks and patient age.
The first five rows of Table 1 present the results of fitting five different marginal regression models to these data. The estimated regression coefficients are broadly similar across models.
The standard errors follow a pattern similar to that seen in the main paper for the trial approach data.
The dispersion parameter for the negative binomial model was estimated as 2.40 and this corresponds to a variance of 0.42 for a gamma distribution from which random effects are generated for each observed six month period of observation. In contrast, the negative multinomial corresponds to random effects associated with each epileptic and the variance of the assumed gamma distribution for these effects was estimated as 0.30.
The estimated values of ϕ NM and ϕ NB from the Dirichlet negative multinomial were 0.11 and 1.1 respectively. The pattern is similar to that seen with the trial approach data although the difference between the parameters is somewhat less. However, again the much smaller value for ϕ NM suggests that there may be more variation within an epileptic's observations than between patients. The estimated overdispersion factor for extra-negative multinomial variation is C = 2.4, about half that for the trial approach data. For the Thall data, the standard deviation of t is 0.34 while the standard deviation of a single λ j , when µ j = 1, is 1.29. The correlation of distinct λ j , λ k is estimated as 0.10.
For a period for which the average number of seizures is 8.26, the observed mean across observed counts in the data set, the estimated standard deviation (SD) for an observation from the Dirichlet negative multinomial model would be 6.24. In contrast the estimated SD from the negative binomial model would be 6.05 and from the negative multinomial model would be 5.34.
As for the trial approach data, this demonstrates that there is somewhat more variation within patients than between patients although either will pick up some of both types of variation if the other is not included in the model.
The penultimate row of Table 1 Table 2 . For n = 50, m = 5, median absolute error of the fixed effects estimates (βj) over 100 simulations, under different variance structures (ϕNM, ϕNB), data generating models (columns, DNM: Dirichlet negative multinomial, GGP: Gamma-Gamma-Poisson) and regression models (rows, DNM: Dirichlet negative multinomial, GEE: Generalised estimating equations).
table gives the results of a negative binomial GLMM, and (as in the substantive analysis of the main paper) results are very similar to those from the Gaussian GLMM.
Additional simulation results
Tables 2, 3 and 4 summarise the estimation of fixed effects for simulations having different sample sizes to those given in the main paper. Tables 5, 6 and 7 contain corresponding information about the variance components. See the main text for details of the simulation study. Table 3 . For n = 50, m = 10, median absolute error of the fixed effects estimates (βj) over 100 simulations, under different variance structures (ϕNM, ϕNB), data generating models (columns, DNM: Dirichlet negative multinomial, GGP: Gamma-Gamma-Poisson) and regression models (rows, DNM: Dirichlet negative multinomial, GEE: Generalised estimating equations). Table 4 . For n = 100, m = 10, median absolute error of the fixed effects estimates (βj) over 100 simulations, under different variance structures (ϕNM, ϕNB), data generating models (columns, DNM: Dirichlet negative multinomial, GGP: Gamma-Gamma-Poisson) and regression models (rows, DNM: Dirichlet negative multinomial, GEE: Generalised estimating equations). Table 7 . For n = 100, m = 10, mean estimates of variance component (columns) over 100 simulations, under different variance structures (rows) and data generating models (columns, DNM: Dirichlet negative multinomial, GGP: Gamma-Gamma-Poisson). 
